Mesothelioma is the most common malignant primary tumor of the pleura and usually associated with inhalation of asbestos fibers. In contrast, peritoneal mesothelioma is a rare entity whose pathomechanism is not yet fully understood. The coexistence of pleural mesothelioma with secondary involvement of the abdominal cavity has not been addressed in the literature. In this case report, we describe secondary malignant mesothelioma of the greater omentum. A 69-year-old man with histologically proven pleural mesothelioma on the right side and no past medical history of asbestos exposure received palliative treatment consisting of a talc pleurodesis. After a 6-month interval of stable disease, a local progressive tumor of the right pleura was seen on a CT scan. Eleven months later, during follow-up, the patient presented at our emergency department with a sudden onset of diffuse abdominal pain. Abdominal ultrasound revealed a mass within the greater omentum and the coexistence of free fluid. Subsequent abdominal CT scans demonstrated tumor infiltration from the right pleura by a transdiaphragmatic route into the abdomen, where diffuse infiltration of the greater omentum was observed. Aspiration of the ascites and the biopsy of the greater omentum confirmed the diagnosis of secondary malignant mesothelioma of the peritoneum. In conclusion, we present the extremely rare diagnosis of secondary malignant mesothelioma of the abdomen, which arose as a result of local progression from the right pleura into the abdomen.
Introduction
The most common malignant mesothelioma arises from mesothelial cells of the pleura. A rare manifestation of mesothelioma is a primary tumor originating from the peritoneum [1] . Only a few cases of peritoneal mesothelioma have been reported in the literature [2] [3] [4] , and all publications described primary peritoneal mesothelioma without the coexistence of other tumors, especially pleural mesothelioma [4] .
We report an unusual case of secondary malignant mesothelioma, which originated from locally progressive pleural mesothelioma and extended into the abdomen by infiltration of the diaphragm and, ultimately, of the greater omentum.
Case Report
A 69-year-old man with histologically proven epithelioid-type primary malignant pleural mesothelioma of the right thorax was initially diagnosed by CT imaging. A localized tumor of the right pleura, without any mediastinal lymphadenopathy, pulmonary metastasis or abdominal involvement, was depicted ( fig. 1 ). Due to progression of the disease and the patient's request, palliative treatment of the coexisting large effusion included right-sided talc pleurodesis. Follow-up CT scans showed a slowly enlarging pleural tumor which was initially limited to the thoracic space. Eleven months after the diagnosis, the patient presented at our emergency department with a sudden onset of diffuse abdominal pain. An initial ultrasound examination revealed infiltration of the greater omentum, which was interpreted as omental infiltration or 'omental cake' (fig. 2 ). CT scans of the thorax and abdomen confirmed the diffuse tumor infiltration of the greater omentum as well as the free fluid in all 4 abdominal quadrants ( fig. 3) . Interestingly, the origin of the abdominal tumor was progressive infiltration of the right pleural mesothelioma through the right diaphragm into the abdomen and the greater omentum ( fig. 4 ). One day after confirming the CT results, an ultrasound-guided biopsy of the tumorous infiltration of the greater omentum was performed. The fine needle aspiration revealed malignant mesothelial cells, which were similar to the aspirated cells in the right pleura ( fig. 5 ). Biopsy confirmed the malignant mesothelioma had the same histological architecture as seen in the patient's pleural mesothelioma ( fig. 6 ).
Discussion
Malignant mesothelioma arises from the mesothelial cells of any serosal membranes and is most commonly found in the pleura [5] . In rare circumstances, it can also originate in other anatomical regions, including the serosal of the pericardium, tunica vaginalis and, exceedingly rarely, the peritoneum. In the USA, only 250 new cases of malignant primary peritoneal mesothelioma are diagnosed per year, which indicates that this is a very rare diagnosis [6] .
All data in the literature describe peritoneal mesothelioma as being primary peritoneal mesothelioma, and apparently all cases are associated with asbestos exposure [7] [8] [9] . The pathomechanism is not fully understood. One theory is that asbestos fibers protrude from the lung surface after inhalation and cause repeated cycles of irritation in the parietal mesothelial cells, which leads to primary peritoneal mesothelioma [5] . Another explanation concerns the expectoration of inhaled asbestos fibers swallowed beforehand. After being expectorated, the fibers penetrate the bowel wall and end up in the lymphatic and splanchnic circulation [10] . Imaging features associated with primary malignant mesothelioma include nonspecific findings of ascites, omental thickening and smooth contrast enhancement of the peritoneum [8] , which lead to a wide range of differential diagnoses such as metastatic peritoneal carcinomatosis, peritonitis or omental infarction [3, 8] .
This case report describes the unique case of histologically proven pleural mesothelioma with local progression and secondary infiltration of the abdominal cavity, especially of the greater omentum. Interestingly, this patient had no known previous asbestos exposure, and no abdominal tumor manifestation was present at the time of pleural mesothelioma diagnosis. Based on our data, we draw the conclusion that a secondary, transdiaphragmatic tumorous infiltration of pleural mesothelioma into the abdominal cavity caused the presence of secondary malignant peritoneal mesothelioma. To our knowledge, there are no other descriptions of secondary peritoneal mesothelioma in the literature. In particular, we did not find any cases with invasion of the greater omentum as a secondary infiltration of pleural mesothelioma. We assume that infiltration by pleural mesothelioma into the abdomen is very rare, because in most circumstances the disease's aggressiveness leads to the premature death of the patient before such a local progression could occur.
The ultrasound and CT imaging features included a diffuse infiltration of the greater omentum with associated ascites in all 4 abdominal quadrants. From an abdominal point of view, the changes are similar to those in metastatic peritoneal carcinomatosis, tuberculous peritonitis, omental infarction or even so-called primary serous carcinoma of the peritoneum. However, in combination with the local progression of pleural mesothelioma, our first differential diagnosis was locally progressive pleural mesothelioma, which infiltrated the abdominal space as histologically and cytologically documented.
In conclusion, pleural mesothelioma could end in local progression into the abdomen. Although tumor infiltration above and beyond the diaphragm is extremely rare, it is important to be aware of such tumor progression, and the presence of secondary peritoneal mesothelioma should be considered. 
